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ABSTRACT 
Three plant growth regulators (Embark, Event and Oust) and two 
surfactants (crop oil and non-ionic surfactant) were evaluated for 
their effectiveness in controlling the growth of rough turf at Coles 
County Airport. The PGRs were evaluated for control of turf height, 
suppression of seedheads, phytotoxicity and weed control at two, four, 
six and eight weeks after spraying. Embark and Event were applied at a 
rate of 0.43, 0.64 and 0.86 kg/ha and Oust was applied at a rate of 
0.01 and 0.02 kg/ha. The surfactants were applied at 1% of solution. 
All PGRs were more effective with a surfactant, but there were no 
significant differences between the two surfactants. Embark was the 
least effective PGR and by the eighth week no regulatory effects 
remained. Event with a surfactant at 0.64 kg/ha showed the best control 
of turf height and seedhead suppression, while exhibiting minor 
phytotoxic effects. Oust with a surfactant at 0.02 kg/ha also showed 
good control of turf height and seedhead suppression, however 
phytotoxic effects were more severe. One application of either of these 
treatments could eliminate mowing for four weeks, and it is estimated 
that five applications could eliminate mowing for the entire growing 
season. Five applications of Event with crop oil and Oust with crop oil 
would cost $49,495 and $16,350 respectively. The Coles County 
Administrative Board currently spends $30,000 a year to maintain turf 
height. Although Event with crop oil could reduce the number of 
mowings it, would not be an economical way to control the height of the 
vegetation. If five applications of Oust could effectively control 
vegetation height for an entire growing season, the savings would be 
$13,650. 
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CHAPTER 1 INTRODUCTION 
The primary objective of this research project was to investigate 
the effects of various surface active agents on the growth regulating 
properties of various plant growth regulators (PGRs). Surface active 
agents (surfactants) were used to enhance the effects of various plant 
growth regulators. By preventing the PGRs from beading up on the blade 
of grass and thus allowing them to coat the surface, we suspected that 
a smaller concentration of the plant growth regulator would be needed 
to have the same effect as a larger concentration without the 
surfactant. 
The PGRs tested in this study were Embark, Event and Oust. 
Three replications were made of the various plant growth regulators 
at 100% greenup prior to grass flowering. 
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The species of turfgrass that were subjected to the PGRs were tall 
fescue (Festuca arundinacea Schreb.), bluegrass (Poa pratensis L.), and 
a few species of Panicum (16). Broadleaf weeds such as plantain, 
dandelion and red clover also were present. 
According to FAA regulation, airport vegetation must be kept low 
to prevent birds and mammals from interfering with aircraft operations. 
It presently takes ten to twelve mowings a year to maintain the height 
of the 400 acres of vegetation at the Coles County Memorial Airport. 
This practice currently costs the Coles County Administrative Board 
approximately $30,000 per year. If the use of effective plant growth 
regulators could be enhanced by the addition of a surfactant costs 
could possibly be reduced. 
CHAPTER 2 LITERATURE REVIEW 
Plant growth regulators are chemicals which alter the growth of 
plants. They are organic compounds which in small concentrations can 
promote, inhibit or otherwise modify a physiological process (32). The 
Imidazolines, a class of herbicides developed by the American Cyanamid 
Company act by inhibiting acetohydroxy acid synthase, which is the 
enzyme necessary for the biosynthesis of the amino acids valine, 
leucine and isoleucine (6, 9, 29). It is thought that deficiencies in 
these amino acids reduce protein synthesis which causes an inhibition 
of growth (6). 
Growth regulators developed for turf grasses have focused on shoot 
growth and seedhead suppression to reduce mowing requirements (25). 
Mowing is a time consuming, costly and often dangerous maintenance 
procedure. Because some plant growth regulators, suppress vertical 
shoot growth of turfgrasses, they often are used to reduce the number 
of required mowings (17). Growth regulators also inhibit root and 
rhizome development in addition to shoot growth (7). The effects of 
PGRs on seedhead suppression, injury and vegetative growth determine 
whether or not mowing is needed with the PGR treatment to obtain 
acceptable full-season control (18). 
It is postulated that as the number of reproductive tillers to 
vegetative tillers increases, that root initiation decreases. By 
limiting the number of seedheads the decline of the root system can be 
reduced (25). 
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Most plant growth regulators will injure and discolor turfgrass 
while reducing vegetative growth and suppressing seedheads (19). Injury 
4 
is only temporary. Injured turfgrass of treatments of amidohlor 
recovered normally eah spring. Tolerance of turf to chemicals is 
believed to be due in part to the plant's ability to metabolize them. 
Kentucky bluegrass is tolerant of chlorsulfuron and probably 
metabolizes it quickly. Tall fescue is quite sensitive to chlorsulfuron 
and lacks the ability to metabolize the compound (21). Plant growth 
regulators must enter the plant and come into contact with the living 
cells, before they can alter plant growth (32). The rate and amount of 
plant growth regulator that penetrates the plant may affect its 
efficiency (32). 
Plant growth regulators can be applied as aqueous sprays or as oil 
based aqueous sprays (20). Before a plant growth regulator can be 
absorbed by the leaf, it must be retained on the surface (20). To aid 
retention, a surfactant can be added to the spray solution to reduce 
surface tension and improve wetting of the surface (20). 
Surface activating agents contain at least one chemical group 
which tends to be expelled by the solvent (usually water) and a 
solubilizing group which has an affinity for the solvent (12). The 
structural group that has a very little attraction for the solvent is 
called the lyophobic group and the structural group that has a strong 
attraction for the solvent is called the lyophillic group (27). It is 
this molecular structure that allows an increase in the concentration 
of the surfactant on the surf ace and a reduction in the surf ace 
tension. Surfactants are among the most versatile products in the 
chemical industry, appearing in a wide variety of products, such as 
motor oil, pharmaceuticals, detergents and petroleum (27). In the next 
few years the greatest opportunities for the use of surfactants exist 
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in the food industry (12). Surfactants decrease the surface tension of 
liquids (33). When spray drops impact on the leaf surface they flatten, 
recoil and are retained or reflected (28). Since water has a high 
surface tension (72 dynes/cm) due to the high intermolecular 
attractions of water molecules, it does not spontaneously spread over 
surfaces that have a low surface free energy (less than that of water) 
(27). Surfactants at low concentrations can be absorbed onto the 
surface and alter the free energies of the surface by increasing the 
ability of water molecules or an aqueous solution to displace air from 
a liquid or solid surface (27). The addition of a surfactant to a spray 
solution is often necessary to enable it to wet a surface (27). 
The surf ace structure of the leaf can affect the absorption of the 
plant growth regulator. Plants with crystalline epicuticular waxes 
(winter wheat, pea and quackgrass) retained much less spray solution 
than species which have a smooth cuticular surface (28). The presence 
of air trapped at the interface between a drop of liquid and a 
crystalline surface and the presence of epicuticular waxes which have a 
hydrophobic character, lead to a large contact angle (28). A large 
contact angle hinders the adhesion of a bouncing drop, which may 
explain the low retention capacity of winter wheat, pea and quackgrass 
(28). Surfactants appear to improve retention, if retention without a 
surfactant is relatively low due to the presence of epicuticular waxes 
(28). Surfactants reduce liquid/air interfacial tension of the bouncing 
drop and thus improve the wetting of the crystalline surface. This 
reduction in tension also results in a smaller contact angle which 
prevents reflection (28). 
Embark 
Embark is a product of the 3M Corporation. Its active ingredient 
is mefluidide (23). Mefluidide (N-2,4-dimethyl-5-(trifluromethyl)-
sulfonylamino phenyl acetamide) composes 28% of Embark (31). 
Embark is a plant growth regulator that is used as a postemergent 
herbicide. Embark is absorbed through the foliage and functions in 
controlling the height of a wide variety of grasses (13). Embark is 
recommended to reduce the frequency of mowing and can be used as a 
management tool for improving annual bluegrass turf which often 
comprises a large portion of golf course greens. Embark when applied 
under environmental conditions conducive to uptake at rates as low as 
0.07 kg/ha, inhibits seedhead production and prevents rooting decline 
(10, 11). 
For the best control of plant height Embark should be applied to 
turfgrass after 100% greenup, but prior to the first mowing. 
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Regulatory effects last six weeks after application (31). Embark 
reduces the number of required mowings by four or five times during the 
eight weeks after spraying (19). Moore and Tautyvdas at Purdue 
University found that a combination of mefluidide, chlorsulfuron, 2,4-D 
and a surfactant applied once in the spring will sufficiently control 
growth of Kentucky bluegrass and tall fescue for an entire growing 
season. This combination applied once costs less than one period of 
mechanical mowing (22). 
Event 
Event is a plant growth regulator that is manufactured by the 
American Cyanamid Company. The two active ingredients in Event are 
imazethapyr with the trade name Arsenal and imazapyr with the trade 
name Pursuit (1, 3, 5, 8). 
Imazethapyr ((+)-2-[4,5-dihydro-4-methyl-4-(1-methylethyl)-5-oxo-
1-H-imidazol-2-yl]-5-ethyl-3-pyridine carboxylic acid) comprises 16.3% 
of Event. Imazapyr (2-[4,5-dihydro-4-methyl-4-(1-methylethyl)-5-oxo-1-
H-imidazol-2-yl]-3-pyridine carboxylic acid) comprises 0.6% of Event. 
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Imazethapyr and imazapyr belong to the class of herbicides 
imidazolinone. Together they function in controlling annual and 
perennial grasses as well as broadleaf weeds (3). Imidazolinones 
inhibit acetohydroxy acid synthase which is the first enzyme in the 
biosynthesis of valine, leucine and isoleucine (14). The inhibition of 
this enzyme further interferes with the synthesis of DNA leading to the 
disruption of cell division and cell elongation. Event is absorbed 
through the roots and foliage and accumulates in meristimatic regions 
(29). By interfering with the biosynthetic pathway of the shoots, Event 
retards the growth of turfgrasses. 
Treated vegetation should show reduced height with little ~r no 
injury to the plants or any decrease in the density of the vegetation 
(4). One application should be effective in retarding foliar gr,owth and 
in controlling the production of seedheads. 
Event has proven to be an effective plant growth regulator and is 
used on tall grasses that are costly to mow such as tall f escue and 
bahiagrass. Event is recommended for use in areas such as roadsides, 
airports, golf courses and industrial grounds (2). 
Oust is manufactured by DuPont Agricultural Products. The active 
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ingredient is sulfometuron methyl (methyl-2-[[[[(4,6-dimethyl-2-
pyrimidinyl)amino]-carbonyl] amino] sulfonyl] benzoate) which comprises 
75% of the regulator (14). 
Oust is a broad spectrum herbicide used in controlling many 
grasses and broadleaf weeds. It is recommended for use in noncropland 
areas, since many cropland plants are susceptible to oust. An 
alteration in the appearance of the vegetation may be evident, with the 
first symptoms appearing about two weeks after application. Chlorosis 
and necrosis are the most apparent symptoms with the effects being most 
severe four to six weeks after spraying (14). 
As a postemergent regulator, oust is absorbed through the foliage 
and meristematic activity of the shoot and root are stopped thus 
inhibiting plant growth (15). As a preemergent regulator oust is taken 
up by the roots of germinating plants and can be used for weed control. 
Since it is absorbed through the roots, timely rainfall is essential 
for optimum weed control (24). 
During the establishment of warm and cool season forage grasses, 
annual weeds can become a problem by competing with turfgrasses. Weed 
competition can reduce stand frequency or cause a complete stand 
failure. Oust when applied to warm season forage grasses (big bluestem 
and switch grass) tolerated the herbicide and satisfactorily controlled 
foxtail (24). Barnyard grass and large crabgrass were only marginally 
controlled (24). Cool season forage grasses (intermediate wheat grass, 
tall fescue and smooth brome grass) were not able to tolerate Oust 
applications and showed a reduction in stand frequencies (24). 
CHAPTER 3 MATERIALS & METHODS 
STUDY AREA 
Seventy-five plots were laid out at the Coles County Memorial 
Airport, five miles west of Charleston, Illinios on November 17, 1990 
(Figure 1). These plots were mowed to a height of 7.6 cm and all grass 
clippings were blown off the plots. 
The plots measured 1.8 m wide and 9.2 m long with 0.6 m alleys. 
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The study area was subdivided into 3 sections. Each section served as a 
replication and contained 25 plots. With the exception of the controls, 
all plots were sprayed with various plant growth regulators, plus a 
variety of surface activating agents on April 7,1991. 
PREPARATION AND APPLICATION OF CHEMICALS 
Three plant growth regulators, Embark, Event and Oust and two 
surface activating agents, crop oil and non-ionic surfactant (Aquagene) 
were utilized. Embark and Event were applied at concentrations of 0.43, 
0.64, and 0.86 kg/ha (6, 9 and 12 oz/A). Oust was applied at 
concentrations of 0.01 and 0.02 kg/ha (1/6 and 1/3 oz/A). The 
surfactants were applied at a rate of 1% of solution. All plant growth 
regulators were applied with a tractor rear mounted pressurized co2 
sprayer at the rate of 274 kg/ha. The spray boom was mounted on the 
tractor at a height of 61 cm above the ground and was moved across each 
plot at a rate of 4.8 km/hour. The spray boom consisted of four TeeJet 
standard flat spray nozzles model 1103. Applications were made with an 
air temperature of 2s0 c and a 10 cm soil temperature of 17°c. No rain 
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Figure 1. Location and orientation of study area at Coles County 
Memorial Airport. Not drawn to scale. 
occurred in the 48 hours before spraying, but approximately 1.3 cm of 
rain fell 12 hours later. 
Prior to spraying the sprayer was calibrated. The calculations 
used to calibrate the sprayer were: 
GPA = GPM x GPA x W 
5940 
GPM gallons per minute 
GPA gallons per acre 
MPH = miles per hour 
W width 
GPM = 30 x 3 x 20 = 0.303 GPM 
5940 
To spray at a rate of 30 GPA, TeeJet nozzle 1103-of the 110° series 
was selected (30). The spray boom was calibrated prior to spraying to 
insure that all four TeeJet spray nozzles had a output within 10% of 
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each other. This calibration was done by measuring the total amount of 
water each spray nozzle put out in 20 second intervals. 
The amount of chemical needed was determined using the following 
calculations: 
1.8 x 9.2 m (plot size) = 0.00164 ha per plot 
10,121 sq. m per ha 
To allow an adequate amount of spray solution, enough chemical was 
mixed for four plots per treatment although only three plots were 
sprayed. The following calculation was used to determine the area for 
four plots: 
0.00164 ha x 4 plots 0.00656 ha for 4 plots 
To find the total amount of liquid (total volume) needed for all 
chemicals the following calculations were used: 
kg/ha (standard rate) x ha (per treatment) = kg 
1.812 kg/0.00656 ha x 1036 ml/kg = 1878 ml 
For growth regulators in the liquid form which includes Embark and 
Event, the following calculations were used: 
if the desired concentration is 0.43 kg/ha 
0.43 kg/ha x 0.00656 ha = 0.00282 kg 
0.00282 kg x 1036 ml/kg = 2.9 ml of chemical 
For Oust which is in the solid form the following calculations were 
used: 
if the desired concentration is 0.012 kg/ha 
12 g/ha x 0.00656 ha = 0.0787 g of chemical 
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The surface activating agents were applied at a 1% solution of product. 
1878 ml (total volume) x 1% = 18.8 ml 
The solutions were mixed and stored in two liter plastic bottles 
four days prior to spraying. For a complete listing of the amount of 
each plant growth regulator and surfactant used for each treatment 
number see Appendix A. 
EFFECT ON VEGETATION HEIGHT AND APPEARANCE 
After spraying, the plots were then examined every two weeks for 
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height, color, weed control and seedhead production. Height was 
measured using a Robel pole (26). A Robel pole was constructed from a 
closet pole which was marked at one inch intervals using different 
colors of tape. A meter stick was tied to the closet pole using bailing 
twine at a distance of four meters. Visual measurements could than be 
made from a distance of four meters and a height of one meter which is 
a reliable measurement of vegetation height (26). Discoloration caused 
by the chemical was evaluated for signs of phytotoxicity using a scale 
of one to five. Five was equal to no signs of browning, being the same 
as the controls progressing down to one which indicated dead grass. 
Weed control and inhibition of seedheads were also evaluated using a 
ranking of one to five. Five was equal to the control showing no weed 
control or inhibition of seedheads and one was equal to complete 
control of weeds and seedhead production. 
The plots were examined on 4/22/91, 5/7/91, 5/22/91 and 6/8/91 for 
height, color, weed control and seedhead production. On 6/23/91, eleven 
weeks after spraying, the regulatory effects were disappearing and the 
study was terminated. Biomass was collected from an area of 9.1 m x 0.5 
m in each plot. This area was mowed using a blade height of 7.6 cm. 
Clippings from each plot were collected and weighed. 
Height, color, weed control and inhibition of seedhead production 
were analyzed with costat using analysis of varience with a completely 
randomized block design. Diferences between three plant growth 
regulators and surfactants were compared using Duncan's Multiple Range 
Test at P=0.05. Correlation coefficients between height and biomass 
were calculated. 
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CHAPTER 4 RESULTS 
Significant reductions in height were present at two, four, six 
and eight weeks after spraying (Appendix B, tables Bl-88). Of the three 
plant growth regulators that were utilized, Event and oust were 
significantly more successful than Embark for all eight weeks in 
reducing vegetation height (Table 1). The mean vegetation height for 
the eight week period for treatments of Embark, Event and Oust were 
28.2, 18.1 and 14.6 cm respectively (Table 1). 
No significant differences in vegetation height were found between 
the two surfactants that were utilized, but plant growth regulators 
when applied with a surfactant were significantly more successful than 
plant growth regulators applied by themselves at four weeks and 
thereafter (Table 2). 
Embark without a surfactant showed no significant reductions in 
height while Embark with a surfactant at 0.64 and 0.86 kg/ha showed 
significant reduction in the height of the vegetation two, four and six 
weeks after spraying (Table 3). Embark without a surfactant showed a 
reduction in height from the control of 18.5% and Embark with a 
surfactant showed a reduction in height of 29% (Figure 2). By the 
eighth week no significant reductions in height remained in any of the 
plots sprayed with Embark. 
Event without a surfactant at 0.64 kg/ha and with a surfactant at 
0.43, 0.64 and 0.86 kg/ha showed significant reductions in height from 
the control for all eight weeks (Table 3). Event showed a 39.5% 
reduction in height from the control without a surfactant and a 64% 
reduction with the addition of a surfactant (Figure 3). 
15 
Table 1. Mean vegetation height (cm) for all treatmentsz of each of the 
three plant growth regulators at two, four, six and eight 
weeks after spraying. 
SAMPLING TIME ( WEEKS AFTER SPRAYING) 
CHEMICAL -------------------------------------
Embark 
Event 
Oust 
2 4 
9.8aY 16.2a 
7.9b 10.2b 
7.lb 9.0b 
6 
31.6a 
21.9b 
15.3b 
8 
55.2a 
32.5b 
26.8b 
z values for all surfactants and concentrations of plant growth 
regulators were combined since these did not interact in 2 way ANOVA. 
y mean separation within column based on Duncan's Multiple Range Test 
at P=0.05. 
Values for the controls at 2, 4, 6 and 8 weeks after spraying were 
12.7, 24.8, 48.3 and 64.8 cm respectively. 
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Table 2. Mean vegetation height (cm) at two, four, six and eight weeks 
after spraying for all plant growth regulatorsz applied by 
themselves and with two surfactants. 
SAMPLING TIME (WEEKS AFTER SPRAYING) 
SURFACTANT ------------------------------------
control 
crop oil 
non-ionic 
2 
8.9aY 
8.0a 
7.Sa 
4 
14.6a 
10.7b 
10.2b 
6 
30.0a 
19.Sb 
19.lb 
8 
48.la 
34.6b 
32.0b 
z values for Embark, Event and Oust were combined since chemical did 
not interact with surfactant in 2 way ANOVA. 
y mean separation within column based on Duncan's Multiple Range Test 
at P=0.05. 
Table 3. Mean vegetation heights (cm) of several 
concentrations of the three plant growth 
regulators and two surfactants at two, four, 
six and eight weeks after spraying. 
SAMPLING TIME (WEEKS AFTER SPRAYING) 
PGR 
(kg/ha) surfactant 
0.43 kg 
0.43 kg 
0.43 kg 
0.64 kg 
0.64 kg 
0.64 kg 
0.86 kg 
0.86 kg 
0.86 kg 
0.43 kg 
0.43 kg 
0.43 kg 
0.64 kg 
0.64 kg 
0.64 kg 
0.86 kg 
0.86 kg 
0.86 kg 
0.02 kg 
0.02 kg 
0.02 kg 
0.01 kg 
0.01 kg 
0.01 kg 
control 
Embark, none 
Embark, crop oil 
Embark, non-ionic 
Embark, none 
Embark, crop oil 
Embark, non-ionic 
Embark, none 
Embark, crop oil 
Embark, non-ionic 
Event, none 
Event, crop oil 
Event, non-ionic 
Event, none 
Event, crop oil 
Event, non-ionic 
Event, none 
Event, crop oil 
Event, non-ionic 
Oust, none 
Oust, crop oil 
Oust, non-ionic 
Oust, none 
Oust, crop oil 
Oust, non-ionic 
2 4 6 
10.labc• 20.3ab 30.Sabcdefgh 
9.7abcde 14.7bcdef Jl.2abcdef 
10.labcd 17.8bcd JS.6abcde 
11.7ab 18.Jbcd 40.Gabc 
8.4cdefg 15.2bcde Jl.2abcdefg 
10.2abcd 13.2defgh 27.9bcdefghi 
9.7abcde 18.Sbcd J7.labcd 
8.9bcdef 14.2cdef 24.4cdefghi 
8.4cdefg 13.Sdefg 26.2bcdefghi 
6.6efg 15.2bcde J3.8abcdef 
6.6efg 7.li 18.Sdefghi 
7.6cdefg 9.lfghi ll.7ghi 
8.9bcdef 10.9efghi 25.4cdefghi 
S.8fg 9.lfghi 14.2fghi 
8.9bcdef S.6i 22.9cdefghi 
10.2abcd 19.Jbc 45.7ab 
8.4cdefg 7.6hi 15.2fghi 
7.ldefg 7.6hi 8.4i 
7.ldefg 9.7efghi 10.9hi 
7.6cdefg 8.lghi 10.7i 
7.6cdefg 8.4ghi 11.7ghi 
7.6cdefg 9.lfghi 27.9bcdefghi 
6.6efg 10.2efghi 16.0efghi 
6.6g 8.lghi 14.2fghi 
12.7a 24.8a 48.3a 
z mean separation within column based on Duncan's Multiple Range 
Test at P=0.05. 
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58.4ab 
54.9ab 
45.7abc 
61. 7ab 
SS.9ab 
54.9ab 
61. 7ab 
54.lab 
49.0abc 
SJ.Jab 
22.9e 
J2.0cde 
22.9cde 
21.le 
JJ.Scde 
61.7ab 
20.Je 
16.0e 
25.4de 
21.le 
16.0e 
4J.2bcd 
JJ.8cde 
21.le 
64.Sa 
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Figure 2. Mean vegetation height (cm) for Embark (A) control, (B) with 
1% crop oil and (C) with 1% non-ionic surfactant at two, four, six and 
eight weeks after spraying . Time zero is equal to 7.6 cm, the height of 
the mowed grass. 
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B 
Figure 3. Mean vegetation height (cm) for Event (A) control, (B) with 
1% crop o i l and (C) with 1% non-ionic surfactant at two, four, six and 
eight weeks a f t er spr aying. Time zero is equal to 7.6 cm, the hei ght o f 
t he mowe d grass . 
All treatments of Oust significantly reduced the height of the 
vegetation for eight weeks (Table 3). Oust showed a 61\ reduction in 
height from the control without a surfactant and a 65\ reduction with 
the addition of a surfactant (Figure 4). 
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Treatments of Event and Oust when applied with a surfactant showed 
little or no growth until the fourth week. After this time, although 
significant reductions in the height of the vegetation remained, the 
rate of growth was equal to or greater than the control (Figures 3-4). 
A significant discoloration in some of the treatments was found 
over the eight week period (Appendix B, tables B9-Bl2). Plots sprayed 
with Embark at 0.64 kg/ha showed a slight discoloration two weeks after 
spraying (Table 4). Event when applied with a surfactant at 0.43, 0.64 
and 0.86 kg/ha showed significant discoloration until the fourth week 
with only the 0.86 kg/ha rate lasting for eight weeks (Table 4). Oust 
at a rate of 0.01 kg/ha when applied without a surfactant showed 
significant discoloration for four weeks and with a surfactant for six 
weeks (Table 4). Oust at a rate of 0.02 kg/ha (with or without a 
surfactant) showed significant discoloration for all eight weeks 
(Table 4). 
On each observation the plots were evaluated for weed control. 
At two and six weeks there was no significant control of weeds 
(Appendix B, tables B13-B16). At four weeks Event showed significant 
control of weeds for the plots sprayed at a rate of 0.43 kg/ha with 
crop oil, 0.64 kg/ha with a non-ionic surfactant and 0.86 kg/ha with 
either crop oil or a non-ionic surfactant (Table 5). All treatments of 
Oust showed significant control of weeds at four weeks (Table 5). At 
eight weeks the treatments that showed significant control of weeds 
70 
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50 
E 
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.s 
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10 
0 
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Figure 4. Mean vegetation height (cm) for Oust (A) control, (B) with 1% 
crop oil and (C) with 1 % non-ionic surfactant at two, four, six and 
eight weeks after spraying. Time zero is equal to 7.6 cm, the height of 
the mowed grass. 
Table 4. Phytotoxic effects2 of the three plant growth 
regulators and two surfactants at two, four, six 
and eight weeks after spraying. 
SAMPLING TIME (WEEKS AFTER SPRAYING) 
PGR 
(kg/ha) surfactant 2 4 6 8 
0.43 kg Embark, none 4.8abY S.Oa S.Oa S.Oa 
0.43 kg Embark, crop oil 4.8ab s.oa S.Oa s.oa 
0.43 kg Embark, non-ionic 4.Sabcd 4.6ab 5.0a s.oa 
0.64 kg Embark, none 3.Bbcdef S.Oa s.oa S.Oa 
0.64 kg Embark, crop oil 4.8ab s.oa S.Oa s.oa 
0.64 kg Embark, non-ionic 4.3abcde s.oa s.oa S.Oa 
0.86 kg Embark, none 4.8ab s.oa s.oa S.Oa 
0.86 kg Embark, crop oil 4.Bab 4.6ab S.Oa s.oa 
0.86 kg Embark, non-ionic 4.Sabcd 4.3ab s.oa s.oa 
0.43 kg Event, none 4.6abc 4.Sab 5.0a 5.0a 
0.43 kg Event, crop oil 4.2abcdef 2.6c 4.6ab 4.6ab 
0.43 kg Event, non-ionic 3.Bbcdef 2.6c S.Oa s.oa 
0.64 kg Event, none 4.2abcdef 4.0b 4.6ab 4.6ab 
0.64 kg Event, crop oil 3.6cdef 3.0c 4.0abc 4.6ab 
0.64 kg Event, non-ionic 4.2abcdef 3.2c S.Oa s.oa 
0.86 kg Event, none S.Oa S.Oa s.oa S.Oa 
0.86 kg Event, crop oil 3.8bcdef 2.6c 3.3cd 4.3ab 
0.86 kg Event, non-ionic 3.2f 2.6c 3.Babc 3.Bbc 
0.02 kg Oust, none 3.3ef 2.6c 2.3de 3.6bc 
0.02 kg Oust, crop oil 3.6cdef 2.6c 2.2e 3.6bc 
0.02 kg Oust, non-ionic 3.2f 2.3c 2.Bcde 3.3c 
0.01 kg Oust, none 3.Sdef 3.2c 4.Bab 4.6ab 
0.01 kg Oust, crop oil 4.0abcdef 3.0c 4.0abc s.oa 
0.01 kg Oust, non-ionic 3.6cdef 2.6c 3.6bc 4.3ab 
control 4.6abc s.oa s.oa S.Oa 
z each treatment was assigned a number from 1-5 with 5 being equal 
to the control and showing no signs of discoloration progressing 
down to 1 which was equal to dead grass. 
y mean separation within column based on Duncan's Multiple Range 
Test at P=0.05. 
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Table 5. Control of weedsz for the three plant growth 
regulators and two surfactants at two, four, six 
and eight weeks after spraying. 
SAMPLING TIME (WEEKS AFTER SPRAYING) 
PGR 
(kg/ha) surfactant 2 
0.43 kg Embark, none 
0.43 kg Embark, crop oil 
0.43 kg Embark, non-ionic 
0.64 kg Embark, none 
0.64 kg Embark, crop oil 
0.64 kg Embark, non-ionic 
0.86 kg Embark, none 
0.86 kg Embark, crop oil 
0.86 kg Embark, non-ionic 
0.43 kg Event, none 
0.43 kg Event, crop oil 
0.43 kg Event, non-ionic 
0.64 kg Event, none 
0.64 kg Event, crop oil 
0.64 kg Event, non-ionic 
0.86 kg Event, none 
0.86 kg Event, crop oil 
0.86 kg Event, non-ionic 
0.02 kg Oust, none 
0.02 kg Oust, crop oil 
0.02 kg Oust, non-ionic 
0.01 kg Oust, none 
0.01 kg Oust, crop oil 
0.01 kg Oust, non-ionic 
control 
4. 6nsv 
4.8ns 
4.3ns 
4.2ns 
5.0ns 
5.0ns 
4.2ns 
4.6ns 
4.0ns 
4.3ns 
4.0ns 
4.5ns 
4.2ns 
4.6ns 
4.5ns 
5.0ns 
4.0ns 
4.2ns 
4.0ns 
3.6ns 
4.3ns 
4.3ns 
4.0ns 
4.3ns 
5.0ns 
4 
5 .oax 
5.0a 
4.6ab 
5.0a 
5.0a 
5.0a 
4.6ab 
4.3abc 
4.6ab 
4.6ab 
4.0bc 
4.3abc 
4.3abc 
4.3abc 
4.0bc 
5.0a 
4.0bc 
4.0cd 
4.0bc 
3.0d 
3.0d 
3.6cd 
4.0bc 
4.0bc 
5.0a 
z each treatment was assigned a number from 1-5 with 5 being equal 
to the control, showing no weed control progressing down to 1 which 
was equal to total weed control. 
y ns = nonsignificant 
x mean separation within column based on Duncan's Multiple Range 
Test at P=0.05. 
6 
5.0ns 
5.0ns 
5.0ns 
5.0ns 
5.0ns 
5.0ns 
5.0ns 
5.0ns 
5.0ns 
5.0ns 
S.Ons 
4.3ns 
5.0ns 
4.3ns 
4.0ns 
S.Ons 
4.3ns 
4.6ns 
4.3ns 
4.0ns 
4.0ns 
4.6ns 
4.6ns 
S.Ons 
S.Ons 
8 
S.Oa 
S.Oa 
S.Oa 
s.oa 
s.oa 
5.0a 
5.0a 
5.0a 
4.6ab 
S.Oa 
4.3abc 
5.0a 
5.0a 
4.6ab 
4.0bc 
5.0a 
4.8ab 
4.6ab 
4.6ab 
4.0bc 
3.6c 
5.0a 
5.0a 
4.6ab 
5.0a 
23 
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were Event at a rate of 0.64 kg/ha with non-ionic surfactant and Oust 
at a rate of 0.02 kg/ha with either crop oil or a non-ionic surfactant 
(Table 5). 
The plots also were evaluated for the production of seedheads. At 
two weeks seedhead production was not evident therefore the plots were 
not evaluated. Significant reductions in seedhead production were found 
at four, six and eight weeks after spraying (Appendix 8, tables 817-
819). Embark with a non-ionic surfactant at a rate of 0.86 kg/ha showed 
significant reductions in seedhead production of 28% four weeks after 
spraying (Table 6). Event when applied with a surfactant at a rate of 
0.43, 0.64 and 0.86 kg/ha showed a significant reduction of 50% in 
seedhead production four, six and eight weeks after spraying (Table 6). 
Oust when applied with a surfactant at a rate of 0.02 kg/ha showed a 
significant reduction in seedhead production of 45% four, six and eight 
weeks after spraying (Table 6). 
When the study was terminated on June 23 (11 weeks after the spray 
date) biomass was collected and weighed from each plot. The mean weight 
for each treatment was compared to the mean height and a positive 
correlation was found between biomass (grams) and height (cm). An 
increase in vegetation height resulted in an increase in weight 
(Appendix c, table Cl). For each plant growth regulator the addition of 
a surfactant lowered the height of the vegetation and treatments of 
Embark at 0.43 kg/ha, Event at 0.43, 0.64 and 0.86 kg/ha and Oust at 
0.01 kg/ha also showed a decrease in biomass with the addition of a 
surfactant (Figure 5). Although an increase in vegetation height may 
correlate with an increase in weight, this correlation is not always 
found. Embark at 0.64 and 0.86 kg/ha and Oust at 0.01 kg/ha did not 
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Table 6. Inhibition of seedheadsz for the three plant growth 
regulators and two surfactants at four, six and 
eight weeks after spraying. 
SAMPLING TIME 
(WEEKS AFTER SPRAYING) 
PGR 
(kg/ha) surfactant 4 6 8 
0.43 kg Embark, none 5 • OaY S.Oa s.oa 
0.43 kg Embark, 1% crop oil 4.6ab S.Oa s.oa 
0.43 kg Embark, 1% non-ionic 4.3abc S.Oa s.oa 
0.64 kg Embark, none S.Oa S.Oa S.Oa 
0.64 kg Embark, 1% crop oil S.Oa S.Oa S.Oa 
0.64 kg Embark, 1% non-ionic S.Oa S.Oa S.Oa 
0.86 kg Embark, none S.Oa S.Oab S.Oa 
0.86 kg Embark, 1% crop oil 4.6ab s.oa S.Oa 
0.86 kg Embark, 1% non-ionic 3.6bcd S.Oab S.Oab 
0.43 kg Event, none 4.6ab s.oa S.Oa 
0.43 kg Event, 1% crop oil 2.3ef S.Obcde 2.6d 
0.43 kg Event, 1% non-ionic 2.3ef 3.Sabcd 3.3bcd 
0.64 kg Event, none 3.6bcd 4.0abc 4.3abc 
0.64 kg Event, 1% crop oil 2.6def 1.6e 2.6d 
0.64 kg Event, 1% non-ionic 2.Sdef 3.3abcd 3.3bcd 
0.86 kg Event, none S.Oa S.Oa S.Oa 
0.86 kg Event, 1% crop oil 2.3ef 2.0de 2.6d 
0.86 kg Event, 1% non-ionic 2.0f 2.3de 2.3d 
0.02 kg Oust, none 2.6def 3.0bcde 3.8abcd 
0.02 kg Oust, 1% crop oil 2.3ef 3.0bcde 3.0cd 
0.02 kg Oust, 1% non-ionic 2.0f 2.6cde 3.3bcd 
0.01 kg Oust, none 3.3cde S.Oabcd 4.3abc 
0.01 kg Oust, 1% crop oil 2.6def 4.3ab 3.6abcd 
0.01 kg Oust, 1% non-ionic 2.6def 4.0abc 3.6abcd 
control S.Oa S.Oa s.oa 
z each treatment was assigned a number from 1-5 with 5 being equal 
to the control, showing no inhibition of seedheads progressing 
down to 1 which was equal to total inhibition of seedheads. 
y mean separation within column baed on Duncan's Multiple Range 
Test at P=0.05. 
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Figure 5. Correlation between biomass (g) and concentration (kg/ha) of 
the vegetation eleven weeks after spraying for (A) Embark, (B) Event 
and (C) Oust. 
27 
show this correlation (Figure 5). 
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CHAPTER 6 DISCUSSION 
As was expected each of the plant growth regulators in combination 
with a surfactant were more effective than the plant growth regulators 
by themselves in controlling vegetation height but these differences 
were not significant until approximately the fourth week. Embark with 
or without a surfactant was not an effective plant growth regulator. 
By the eighth week Embark no longer showed any regulatory effects, 
whereas Event and oust still had significant reduction in height. 
With the addition of a surfactant, Event and Oust could eliminate any 
mowing for as long as four weeks. Event with non-ionic surfactant at 
0.64 kg/ha showed the best control of grass height at four weeks with a 
mean height of 5.6 cm. 
Event and Oust with a surfactant also showed good control of 
seedhead production. Event had a 46% reduction in seedheads and Oust 
had a 39% reduction in seadheads from the control. Event with crop oil 
at 0.64 and 0.86 kg/ha or with non-ionic surfactant at 0.86 kg/ha 
showed the best control of seedheads with a 55% reduction. 
One of the major problems with the addition of plant growth 
regulators is that some browning may occur. This browning is especially 
a problem with Oust. By week four all the plots sprayed with Oust 
showed significant signs of browning and at week eight those plots 
sprayed with Oust at a rate of 0.02 kg/ha still showed signs of 
browning. This browning is not as big of a problem with Event. Event 
showed some signs of browning but by the sixth and eighth week the only 
plots still showing significant browning were those sprayed with 0.86 
kg/ha of Event with a surfactant. 
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Plant growth regulators were not an effective means of controlling 
weed production. With the addition of a surfactant Event at the rate of 
0.64 kg/ha and Oust at the rate of 0.02 kg/ha showed significant 
reductions from the control but these reductions were only slight. 
Event with a surfactant at 0.64 kg/ha was the best at controling 
grass height and seedhead production while browning of these plots was 
only temporary. One application could eliminate any mowing for at least 
four weeks. One application of Event with crop oil at a rate of 0.64 
kg/ha would cost $9,899 to spray an area of 400 acres (the area of 
grass at the airport). To maintain a height of 6.6 cm, which is the 
mean height after four weeks, the grass would need to be sprayed about 
every four weeks to eliminate any mowing. This application would amount 
to about five sprayings during the summer. The cost of five 
applications would be $46,495. Event with non-ionic surfactant at the 
0.64 kg/ha rate would cost $10,942 for one application and $54,710 for 
five applications (Table 7). 
Oust with a surfactant at a rate of 0.02 kg/ha also showed good 
control of vegetation height and seedhead production. Although Oust has 
an economical advantage over the other plant growth regulators, the 
disadvantage of Oust is that greater phytotoxic effects are observed 
relative to other plant growth regulators. One application of Oust with 
crop oil at 0.02 kg/ha rate would cost $3,270 (Table 7). For five 
applications it would cost $16,350. Five sprayings of Oust with non-
ionic surfactant at 0.02 kg/ha would cost $18,835. 
Table 7. Cost of a single application of each plant growth 
regulator for a 162 ha area. This cost includes a 
service charge of $9.88/ha. 
EMBARK 
($37.82/1) 
0.43 kg/ha 
0.64 kg/ha 
0.86 kg/ha 
EVENT 
($72.77/l) 
0.43 kg/ha 
0.64 kg/ha 
0.86 kg/ha 
OUST 
($0.29/g) 
0.01 kg/ha 
0.02 kg/ha 
without 
surfactant 
$4,276 
$5,614 
$6,952 
$6,748 
$9,322 
$11,896 
$2,147 
$2,693 
+ crop oil 
($1.72/1) 
$4,853 
$6,191 
$7,529 
$7,325 
$9,899 
$12,473 
$2,724 
$3,270 
+ non-ionic 
surf act ant 
($3.58/1) 
$5,896 
$7,234 
$9,149 
$8,368 
$10,942 
$13,516 
$3,767 
$4,313 
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CHAPTER 7 CONCLUSION 
The major objective of this research project was to find a plant 
growth regulator that could sufficiently control vegetation height. One 
application of the plant growth regulator would need to inhibit growth 
for an entire growing season or it would need to be reapplied. The 
second objective was to reduce the annual mowing costs at the Coles 
County Memorial Airport with the application of an effective plant 
growth regulator. 
Event with a surfactant at 0.64 kg/ha showed sufficient control of 
vegetation height for four weeks and with reapplications it is 
suspected that the height of the vegetation could be controlled for the 
entire growing season. This reapplication would cost approximately 
$46,904 for five applications of Event with crop oil at 0.64 kg/ha. The 
airport currently spends $30,000 a year to maintain the height of the 
vegetation. Although Event with crop oil could reduce the number of 
required mowings, it would not be an economical way to control the 
height of the grass at this point in time. 
Oust with a surfactant at 0.02 kg/ha also showed sufficient 
control of the vegetation height for four weeks. If five applications 
of Oust could sufficiently control vegetation height for an entire 
growing season, its use could be an economical way of controlling the 
height of the vegetation. Five applications of Oust with crop oil at 
0.02 kg/ha would cost $16,350. This cost would be a savings of $13,650. 
The negative aspect is that Oust causes severe browning of the 
vegetation. These phytotoxic effects however, are not permanent. Since 
the aesthetic value of the vegetation at the airport is not a major 
concern, the browning caused by Oust is not critical. However, the 
major concern would be the phytotoxic effects with repeated 
applications of Oust. Before Oust could be applied to the entire area 
at the airport repeated applications would need to be tested for 
phtotoxicity. The exact number of reapplications needed to reduce the 
number of required mowings or to eliminate any mowing would also need 
to be determined. 
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APPENDIX A 
Amount of each PGR 
used for each treatment. 
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Table Al. Amount of each compound used (a total of 1878 ml) in spraying 
the test plots on April 7, 1991. 
Embark and Event at 0.43 kg/ha rate + surfactant 
2.9 ml PGR + 18.8 ml surfactant + 1856.3 ml a2o 
Embark and Event at 0.64 kg/ha rate + surfactant 
4.4 ml PGR + 18.8 ml surfactant + 1854.8 ml a2o 
Embark and Event at 0.86 kg/ha rate + surfactant 
5.9 ml PGR + 18.8 ml·surfactant + 1853.3 ml a2o 
Oust at 0.01 kg/ha rate + surfactant 
0.0879 g PGR + 18.8 ml surfactant + 1859.2 ml H2o 
Oust at 0.02 kg/ha rate + surfactant 
0.1757 g PGR + 18.8 ml surfactant + 1859.2 ml a2o 
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APPENDIX B 
ANOVA Tables 
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Table Bl. Two way ANOVA randomized complete blocks for mean heights of 
vegetation 2 weeks after spraying. 
Source SS df MS F 
36 
p 
------------------------------------------------------------------------------
Blocks 3.1674074074 2 1.5837037037 9.2279471271 .0022 ** 
Main Effects 
chem 5.2051851852 2 2.6025925926 15.164823307 .0002 *** 
surf 1.0496296296 2 0.5248148148 3.0579983814 .0750 ns 
Interaction 
chem x surf 0.4392592593 4 0.1098148148 0.6398705152 .6417 ns 
Error 2.7459259259 16 0.1716203704 
------------------------------------------------------------------------------
Total 12.607407407 26 
Table B2. Two way ANOVA randomized complete blocks for mean heights of 
vegetation 4 weeks after spraying. 
Source SS df MS F p 
------------------------------------------------------------------------------
Blocks 14.580740741 2 7.2903703704 7.4712720027 .0051 ** 
Main Effects 
chem 41.28962963 2 20.644814815 21.157090668 .0000 *** 
surf 16.625185185 2 8.3125925926 8.5188594202 .0030 ** 
Interaction 
chem x surf 6.9192592593 4 1.7298148148 1.7727380557 . 1837 ns 
Error 15.612592593 16 0.975787037 
Total 95.027407407 26 
Table B3. Two way ANOVA randomized complete blocks for mean heights of 
vegetation 6 weeks after spraying. 
Source SS df MS F 
37 
p 
------------------------------------------------------------------------------
Blocks 250.5162963 2 125.25814815 11.070685909 .0010 *** 
Main Effects 8.3386704093 .0033 ** 188.69407407 2 94.347037037 chem 
surf 109.90518519 2 54.952592593 4.8568727981 .0225 * 
Interaction 0.83294393 .5238 chem x surf 37.697037037 4 9.4242592593 ns 
Error 181.03037037 16 11. 314398148 
---------------------------------------------~--------------------------------
Total 767.84296296 26 
Table B4. Two way ANOVA randomized complete blocks for mean heights of 
vegetation 8 weeks after spraying. 
Source SS df MS F p 
------------------------------------------------------------------------------
Blocks 16.294074074 2 8.147037037 0.993445751 .3920 ns 
Main Effects 
chem 628.48074074 2 314.24037037 38.31831859 .0000 
*** surf 210.42740741 2 105.2137037 12.829708079 .0005 
*** Interact ion 
chem x surf 79.432592593 4 19.858148148 2.4214929687 .0910 ns 
Error 131.21259259 16 8.200787037 
Total 1065.8474074 26 
Table BS. One way ANOVA randomized complete blocks for mean heights of 
vegetation 2 weeks after spraying. 
Source 
Blocks 
t-tain Effects 
pgr 
Error 
Total 
SS 
7.8866666667 
35.333333333 
20.446666667 
63.666666667 
df MS F p 
2 3.9433333333 9.2572546462 .0004 *** 
24 1.4722222222 3.4561460711 .0001 *** 
48 0.4259722222 
74 
Table B6. One way ANOVA randomized complete blocks for mean heights of 
vegetation 4 weeks after spraying. 
Source SS df MS F p 
-------------------------------------------------------------------------------
Blocks 
Main Effects 
Error 
43.226666667 
285.74666667 
55.773333333 
2 21.513333333 15.772957632 .0000 *** 
24 11.906111111 8.6888303264 .0000 *** 
48 1. 3702777778 
-------------------------
-----------------------------------------------------
Total 394.74666667 74 
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Table 87. One way ANOVA randomized complete blocks for mean heights of 
vegetation 6 weeks after spraying. 
Source 
Blocks 
Main Effects 
Error 
Total 
SS 
587.40666667 
1465.5466667 
752.09333333 
2905.0466667 
df MS F p 
2 343. 70333333 21.935788111 .0000 *** 
24 61.064444444 3.8972467956 .0000 *** 
48 15.668611111 
74 
Table BS. One way ANOVA randomized complete blocks for mean heights of 
vegetation 8 weeks after spraying. 
Source SS df MS F p 
------------------------------------------------------------------------------
Blocks 
Main Effects 
Error 
24. 18 
3191.72 
748.32 
2 12.09 0.7754971135 .4662 ns 
24 132.98833333 8.5303613427 .0000 *** 
48 15.59 
-----------·------------·-------------------------------------------------------
Total 3964.22 74 
39 
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Table B9. One way ANOVA randomized complete blocks for phytotoxic effects 
2 weeks after spraying. 
Source SS df MS F p 
Blocks 5.04 2 2.52 9.4549244398 .0003 
*** 
t-1a in Effects 
pgr 23.746666667 24 0.9894444444 3. 7123501824 .0001 
*** 
Error 12.793333333 48 0.2665277778 
Total 41. 58 74 
Table BlO. One way ANOVA randomized complete blocks for phytotoxic effects 
4 weeks after spraying. 
Source SS cff MS F p 
Blocks 2.66 2 1. 33 6. 7152875175 .0027 
** 
Main Effects 
81.153333333 24 3.3813888889 17.072931276 .0000 
*** 
Error 9.5066666667 48 0. 1980555556 
Total 93.32 74 
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Table Bll. One way ANOVA randomized complete blocks for phytotoxic effects 
4 weeks after spraying. 
Source SS df MS F p 
Blocks 0.0466666667 2 0.0233333333 0.0575736806 .9441 ns 
Main Effects 
58.186666667 24 2.4244444444 5.9821795751 .0000 
*** 
Error 19.453333333 48 0. 4052777778 
Total 77.686666667 74 
Table B12. One way ANOVA randomized complete blocks for phytotoxic effects 
8 weeks after spraying. 
Source SS cf MS F p 
Blocks 0.3266556667 2 0.1633333333 0.5664739884 .5713 ns 
l·lain Effects 
19.08 24 0. 795 2.7572254335 .0014 
*"" 
Error 13.84 48 0.2883333333 
Total 33.246656667 74 
Table 813. one way ANOVA randomized complete blocks for weed control 2 
weeks after spraying. 
Source 
Blocks 
Main Effects 
pgr 
Error 
Total 
SS 
1.3066666667 
9.2133333333 
18.026666667 
28.546666667 
df MS F p 
2 0.6533333333 1.7396449704 .1865 ns 
24 0.3838888889 1.0221893491 .4597 ns 
48 0.3755555556 
74 
Table 814. One way ANOVA randomized complete blocks for weed control 4 
weeks after spraying. 
Source 
Blocks 
Main Effects 
Error 
Total 
SS 
0.5666666667 
26 
s 
34.666666667 
df MS 
2 0.3333333333 
24 1.0833333333 
48 0.1666666667 
74 
F p 
2 .1465 ns 
6. 5 . 0000 *** 
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Table BlS. One way ANOVA randomized complete blocks for weed control 6 
weeks after spraying. 
Source 
Blocks 
Main Effects 
Error 
Total 
SS 
0.1866666667 
10.213333333 
23.146666667 
33.546666667 
df t.1S F p 
2 0.0933333333 0.1935483871 .8247 ns 
24 0.4255555556 0.8824884793 .6214 ns 
48 0.4822222222 
74 
Table Bl6. One way ANOVA randomized complete blocks for weed control 8 
weeks after spraying. 
Source SS df MS F p 
---------------------------
---------------
--------------
----------------------
e·iocks 0.0866666667 2 0.0433333333 0. 1935483871 .8247 ns 
Main Effects 
10.333333333 24 '),4305555656 1.923076923i .0269 
* Error 1(;. 745566667 48 O.c238888889 
---···------------------
-·--------------------
--------------------
---- --·-------------
Total 21.166656657 
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Table 817. one way ANOVA randomized complete blocks for inhibition of 
seedheads 4 weeks after spraying. 
Source 
Blocks 
Main Effects 
Error 
Total 
SS 
2.66 
101. 92 
20.B4 
125.42 
df MS F p 
2 1.33 3.0633397313 .0560 ns 
24 4.2466666667 9.7B11900192 .0000 *** 
4B 0.4341666667 
74 
Table 818. One way ANOVA randomized complete blocks for inhibition of 
seedheads 6 weeks after spraying. 
Source 
Blocks 
Main Effects 
Error 
Total 
SS 
3. 14 
B7.053333333 
35.026666667 
125.22 
df MS F p 
2 1.57 2.1515036163 .1274 ns 
24 3.6272222222 4.9706BB99B9 .0000 *** 
4B 0.7297222222 
74 
Table 819. One way ANOVA randomized complete blocks for inhibition of 
seedheads 8 weeks after spraying. 
Source 
Blocks 
t-1ain Effects 
Error 
Tot.al 
SS 
1.2066666667 
66. 12 
29.96 
97.2B5656557 
df i-1S F p 
2 0.6033333333 0.9666221629 .3B76 ns 
24 2. 755 4.4138851802 .0000 *** 
48 0.5241666667 
74 
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APPENDIX C 
Correlation Table 
45 
Table Cl. correlation of weight (grams) vs height (cm). 
Rep 
all all 
Rep 
Corr (r) 
S.E. of r 
Slope (b) 
S.E. of b 
Y Int (a) 
p 
0.5790735769 0.0251727097 1.2429481625 
n-2 
73 
0.0954207548 0.004148003 5.253506E-08 *** 
Corr (r) 
S.E. of r 
Slope (b) 
S.E. of b 
Y Int (a) 
p 
n-2 
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